WD9610130. txt 

LCAD LI FT I NG DEVI CE AT a W ND- POAERED DEVI CE t he i nvent ion relates to a w nd- power ed 
device with mast, wi t h on it r ot at abl e stored machine frarres, on a rotor, a 
gener at or et c. t he wi nd- power ed devi ce mount ed ar e, and wi t h a wi nd wi t h a pi vot al 
I i nkage wi t h a def I ect i on r ol I er . 



Wnd- powered devices are plants, which becorre for a I i f et i rre of t he mai n components 
of approximately 20 t o 30 years designed. In this period regular maintenance works 
have to be accorrpl i shed and be replaced in regular intervals of wearing parts. In 
cour ses of t he I i f et i rre of a wi nd- power ed devi ce ar e due to the high dynarri c 
operating stress also according to experience larger corrponents like e.g. Rotor 
blades, gearboxes, to overhaul generators and/ or . to repair. Such corrponents rrust 
becorre for this purpose di sasserrbl ed. 



Cn sorre known wind- powered devices winds of arranged weight smaller with those parts 
are, e.g. Tools and spare parts, on the wind- powered device to be lifted can. For 
heavier corrponents of the wind- powered device and e.g. for the Ivbtieren of the rotor 
blades these winds are however not suitable. 



In order such corrponents at the state of the art a corresponding wind- powered device 
install and to di srrant I e to be able, are the use of a crane necessary. The bottom 
boundary conditions that nowadays the usually- sold wind- powered devices with approx. 
40 m hi gh towers and usually in remote areas installed becorre, are the availability 
of cranes very I i rri t ed suitable to the di sasserrbl y. Wnd park operators have 
calculated that the use of a crane costs i n t he height of up t o a dual maintenance 
annual budget of a wind- powered device caused, and this even in an area with 
r el at i ve good avai I abi I i t y of sui t abl e cr anes. In this cal cul at i on t he escaped gai n 
is considered not yet by operating interrupt due to the waiting time up to the 
arrival of the crane. An other disadvantage with the wind- powered devices in 
accordance wi t h st at e of the art is that during the initial asserrbl y of one 
Wnd- powered device the turbine house without rotor blades at the tower mounted 
becomes. The rotor blades becorre subsequent single mounted with the crane, whereby 
the asserrbl y of the rotor blades approx. 50% of the assi gnrrent of the crane in 
claim required for the entire asserrbl y of the wind- powered device, take. 



The obj ect of t hi s i nvent i on is it to make a wi nd- power ed devi ce avai I abl e wi t h 
which the use of a crane can becorre as far as possible avoided. 



Dissolved one becomes this object wi t h an genericin accordance with- eat en 

wind- powered device by the fact that the linkage in and/ or . parallel to that plane 

is rrore pi vot able, in which the axis of rotation of the rotor lies. 



The wind, which is strong enough, in order to serve for the asserrbl y or di sasserrbl y 
of al I corrponent s of t he wi nd- power ed devi ce, a I i nkage wi t h a def I ect i on r ol I er is 
associ at ed, in and/ or . par al I el tot hat pi ane i s rror e pi vot abl e, i n whi ch t he axi s 
of rotation of the rotor lies. Along this axis are usually all substantial 
corrponents of the wind- powered device, like e.g. the rotor, the gearbox and the 
generator arranged. There the linkage in and/ or . parallel to that plane is more 
pi vot able, in which this axis of the rotor lies, can these corrponents on 
particularly si rrpl e and inexpensive way rrount ed and di sasserrbl ed becorre. In 
particular also the asserrbl y of the rotor blades without an otherwise required crane 
can becorre performed. 



The advantages resultant with both errbodi rrent s of the invention opposite the state 
of t he ar t ar e: - apar t . f r om t he i ni t i al asserrbl y of t he wi nd wi t h t he I i nkage ar e 
the asserrbl y and di sasserrbl y of corrponents without 

Use of a crane possible, whereby a substantial Ko st enei nspar ungen and/ or. a 
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shortening that oper at i ngbot t om r ef r act i on (in sequence of the case of way of the 
wai t i ng t i me r el at i ve 

Avai I abi I i t y and Ant r anspor t of a cr ane) possi bl e ar e; - a subst ant i al r educt i on of 
t he cr ane I engt h of appl i cat i on when onl y asserrbl i ng of a wi nd- power ed devi ce, si nee 
the rotor blades not bottom aid of a crane mounted to become to have. 



a her features and advantages of the invention result from the Unt er anspr uchen and 
the subsequent description of errbodi rrent s of the invention bot t om r ef er ence on the 
desi gns. 



It shows: Fig. 1 an errbodi rrent of a wind- powered device in accordance with the state 
of t he ar t , Fi g. 2 t he si de vi ew of an errbodi rrent of a wi nd- power ed devi ce i n 
accordance wi t h i nst ant i nvent i on, and Fi g. 3 t he pi an vi ew of an errbodi rrent of a 
wind- powered device in accordance with instant invention. 



I n Fi g. 1 i s t he execution variant illustrated most frequently used with 
wind- powered devices. The rotor blades 1 become fixed at the rotor hub 2 wi t h a 
scr ew connect i on. The rotor hub 2 becorres with the rotor shaft 3 bolted. The rotor 
shaf t 3 t ur ns 4 i n a bear i ng bl ock. A gear box 5 wi t h mount ed br ake 6 becorres t o t he 
rotor shaft 3 mounted. By rreans of clutch gearbox 5 and generator becorre 7 connected 
wi t h one anot her . Ent i r e dr i vi ng r ank i s 8 f i xed at t he rrachi ne f r arre. A so cal I ed 
azinuth carrp inclusive Propulsion 9 turns the entire turbine house into the current 
wi nd di r ect i on. A srral I r ope hoi st 10 serves f or dr awi ng up t ool , I ubr i cant , snral I 
spare parts and such a thing. To the di sasserrbl y and/ or . Asserrbl y of parts like the 
rotor blades 1, the bearing support 4, the rotor hub 2, the gearbox 5, the generator 
of 7 etc. the use of a crane is required. 



Into the Fig. 2 and 3 i s an errbodi rrent of the invention illustrated. The rotor 
blades 18 are by rreans of one i n Fi g. 2 not represented scr ew connect i on wi t h a 
rotor hub 19 connected. As pivotal connection between the rotor hub and a gearbox 20 
a bear i ng 21 wi t h a spl i ne j oi nt f or t he t or que t r ansrri ssi on bet ween t he r ot or hub 
19 serves 19 and the gearbox 20. The gearbox 20 becorres 22 screwed at a machine 
frarre. This applies also to a generator 23, which is 20 connected by rreans of a 
clutch with the gearbox. The azimuth carrp 24 is the connection between the machine 
frarre 22 and mast 35. The wind direction adjusting happens by rreans of at least an 
azi nut h dr i ve 25. 



To the asserrbl y and/ or . Di sasserrbl y of rotor hub 19, bearings 21, gearboxes 22, 
generator 23 and all other corrponents, which do not becorre in detail mentioned here, 
ser ves i n connect ion wi t h wi nd 26 to rrachi ne f r arres 22 pi vot al I y mount ed I i nkage, 
which is syrrrretrical arranged concerning that vertical median plane, in which the 
axis of rotation of the rotor lies. The linkage exhibits two draft links 29, which 
ar e 22 j our nal ed wi t h an end at t he rrachi ne f r arre, as wel I as t wo pr ef er abl y 
pr ol onged- var i abl e center links 28, is 29 connected of which an end with the machine 
frarre 22 and the other end with the draft link. It can be natural also only a single 
draft link and/ or center I i nk- pr ovi ded. At the connection of the two draft links 29 
a deflection roller is 36 arranged, is 37 guided over which a rope, which can be 
wound up on t he wi nd 26. Wth t he hel p of t he I i nkage 28, 29 t he def I ect i on rol I er 
can becorre 36 accurate i n t he vertical plane moved, in which also the axis of 
rotation of the rotor 19 as well as the main components are appropriate for the 
wi nd- power ed devi ce. 



The rotor blade asserrbl y the linkage can becorre 28, 29 at the machine frarre 22 into 
the range over the rotor 19 swung, as i n Fi g. 2 by suggested position of the linkage 
28, 29 shown strichliert is. Drawing a rotor blade 18 up the traction cable 37 
becorres by openings 38, 39 in the rotor hub 19 lowered and the rotor blade upward 
after fastening to the traction cable pulled and to the rotor hub 19 screwed. 
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In an alternative errbodi rrent direct at the rotor hub 19 can be a deflection roller 
27 fixed, over which the traction cable can become 37 the rotor blade asserrbl y 
gui ded. Ei t her a si ngl e def I ect i on r ol I er 27 f or t he asserrbl y of t he si ngl e r ot or 
blades can become 18 reacted again and again or it can each rotor blade 18 and/ or. 
each opening 38 in the hub 19 an own deflection roller associated its, whereby the 
asserrbl y of the rotor blades can become 18 still rapid performed. 



If that or the center links 28 pr ol onged- var i abl e performed are, this can take place 
on arbitrary way. Prefered one is however, if that or the center links 28 are over a 
threaded spindle or over a cable pr ol onged- var i abl e. 



I n Fi g. 3 i s a vi ew on t he wi nd- power ed devi ce of Fi g. 2 f r om above shown. It is 
t her eby an addi t i onal lifting devi ce 30, exi st i ng f r om a r ot at abl e I i nkage and a 
small rope hoist, illustrated, to the tools, small spare parts, the wind 26, and/ or. 
the deflection roller 27 and the linkage 28, 29 t o be drawn up can. This lifting 
device 30 is preferably 22 fixed at the machine frame. By respective openings 31, 32 
i n t he machine frame 22 knows 30 corrponents with the lifting device such as brake 
system 33, cl ut ch 34, azi rrut h dr i ve of 25 and var i ous ot her small articles 
di sasserrbl ed and/ or. mounted become, although this can become with suitable 
pi vot abl e of t he I i nkage 28, 29 al so wi t h t hi s pert or rred. 
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